In this study, we anlyze the association between industrial activity and the occurrence of 34 congenital anomalies. We selected 21 counties in Argentina during 1982-1994 and examined a tota of 614,796 births in these counties in consecutive series. We used the International Standard Indunril Clwsficaion of All EconomicActivties (United Nations, 1968) as an indicator of exposure to 80 specific industrial actiities. Incidence rate ratios for each congenital anomaly were adjusted by the socioeconomic level ofthe county according to a census index of social deprivation.
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Chronic exposure to environmental pollutants, before or after conception, is suspected to affect reproduction through cellular damage or death, which may lead to infertility, fetal loss, intrauterine growth retardation, and the occurrence of birth defects, both functional and anatomical, in the progeny of the exposed population (1) . Nevertheless, the number of proven teratogenic pollutants is still quite limited. The most outstanding examples are methylmercury, which causes central nervous system damage () and ionizing radiation (3) and lead (4) contamination, which cause microcephaly and mental retardation. The scarcity of proven examples of environmental teratogens could be due to methodologic limitations imposed by a possible exposure to a weak teratogen, which affects the entire population or a very large part of it. The exiguous information available on this subject, as well as the serious concern of the community about environmental reproductive risks, justifies an exploratory study such as this one, in which we compare birth prevalence rates for specific types of malformation in populations who are either exposed or unexposed to a given industrial activity.
To propose potentially teratogenic environmental pollutants, we base our study approach on two assumptions: * Because environmental protection is almost completely lacking in the developing world, industrial activities can be taken as a proxy for specific types of pollutants. * Because most teratogens are effect specific (they produce a given type or pattern of congenital anomalies), a teratogenic pollutant is expected to be associated with a specific type of congenital anomaly instead of with birth defects in general.
We aimed to test the association between industrial activity and congenital anomalies in small areas (counties) of Argentina, as sampled out by the Latin American Collaborative Study of Congenital Malformations (ECLAMC) (5).
Subjects and Methods
The data presented here include 614,796 births of a consecutive birth series during 1982-1994 in 36 maternity hospitals participating in the ECLAMC (5) . The ECLAMC is a hospital-based registry of birth defects. All consecutive live and stillborn infants weighing . 500 g were examined by a trained pediatrician according to definitions given in a ECLAMC procedures manual (6 To enhance the specificity of the association between industrial activity and congenital anomalies, we based our working hypothesis on two premises for a given association to be considered as relevant: a) a given industrial activity must represent a statistically significant risk for a given congenital anomaly type; and b) there must be an increase in the birth prevalence rate of the congenital anomaly type involved in those counties where the putative causal activity was performed and a decrease in the counties where that activity was not performed.
In a first step, the incidence rate ratios (IRR) for each congenital anomaly type were estimated through the relationship between exposed and unexposed counties. This step involved 2,720 IRRs and their confidence intervals, corresponding to 80 different industrial activities and 34 congenital anomalies. The resulting risks were further adjusted by the NBI index and grouped into two previously defined strata applying the Mantel & Haenszel test (12) and the 99% confidence limits through the method of Miettinen (13) . Significance levels were subjected to Bonferroni correction (14) because of the high number ofcomparisons involved.
In a second step, and for each significant malformation/lindustrial activity association identified, we compared the proportion of counties with the given activity and a higher than expected prevalence of the given malformation (true positives) with the proportion of counties without the given activity and a lower than expected prevalence of the given malformation (true negatives). We derived expected birth prevalence values for each county from the total sample of this study and we used Fisher's exact test to determine the significance ofthis comparison.
Results
The mean (± SD) NBI The first step of the analysis disclosed that for 9 of the 34 congenital anomalies there is a significant risk from exposure to one or more specific industrial activities: anencephaly, spina bifida, cephalocele, microcephaly, microtia, interventricular septal defect, pes equinovarus, pes talovalgus, and postaxial polydactyly ( In other words, the association between textile manufacturing and anencephaly shows that textiles are manufactured in 85% of the counties with a high prevalence of anencephaly, whereas it is not performed in 86% of the counties with a low prevalence. The association between the manufacture of engines and turbines and microcephaly shows that this activity is performed in all counties with a high prevalence of microcephaly, but it is not performed in 89% of the counties where the prevalence of microcephaly is low.
Discussion
The approach. Although in developing countries environmental pollution often leads to extreme situations (15) , these countries usually lack reliable data on environmental monitoring. Therefore, an indirect indicator, such as industrial activity, may provide a low-cost, readily accessible substitute. Our results from 21 Because we assumed that the county of a child's birth is the same county where the mother resided during pregnancy, a high residential mobility could weaken the associations between exposures and congenital anomalies (16) . For this reason, we did not include the large area of metropolitan Buenos Aires, with high residential mobility, in the present study.
Unlike acute or limited exposures, such as those caused by accidents or certain types of occupations, respectively, chronic and widespread environmental exposures constitute risks for diseases, which may be of little importance at the individual level but are important for the population as a whole (17, 18) . Therefore, the cohort or case-control approaches, usually applied to the study of occupational exposures, are not readily appropriate for environmental pollutants. An available alternative is the cohort or case-control study in small exposed and unexposed geographic areas for which exposure rates are obtained from census data. Unfortunately, statutory statistics are highly unreliable for scientific purposes in the developing world.
The associations. Although the aim of this study was to suggest rather than to prove exposure-effect associations, the large number of comparisons recommends that only the highly significant and relevant associations should be considered. We found two specific associations between industrial activity and congenital anomalies that had statistically significant IRRs and an increased birth prevalence rate of the congenital anomaly in the counties where the given industrial activity was performed.
The textile industry was involved in one of these highly significant associations-the association between textile manufacturing and anencephaly. Furthermore, we identified seven associations involving seven different industrial activities and four congenital anomaly types. Two of the four anomalies are related to the central nervous system (anencephaly and microcephaly), and both of them were associated with activities of the "textile, wearing apparel, and leather industries," corresponding to code 32 at the twodigit level (8) . The textile industry includes three consecutive steps (preparing, dyeing, and finishing) and uses diverse chemicals, including pesticides carried in the sheep's wool, formic and sulfuric acids, and organic solvents (19) . In occupational exposure studies, organic solvents have been reported to have adverse reproductive effects in humans (20) (21) (22) (23) (24) .
In a study on paternal occupation (vehicle manufacturers) and birth defects, Schnitzer et al. (21) 
Conclusions
The aim of this study was to determine associations between potentially teratogenic industrial pollutants and congenital anomalies. In spite of the technical limitations of our approach, we identified significant associations between the textile industry and anencephaly, and between the manufacture of engines and turbines and microcephaly. Although the two observations are consistent with previous reports on occupational exposure, further investigations, such as case-control studies in small areas, would be worthwhile. There is no clear pattern of risk for environmental teratogens in general, not even through studying hazardous-waste landfill sites (9, 26) .
